Aging associated changes in serotoninergic and dopaminergic pre- and postsynaptic neurochemical markers in the rat brain.
Measurements of endogenous levels of serotonin (5-HT), 5-hydroxyindole acetic acid (5-HIAA), dopamine (DA) and dihydroxyphenyl acetic acid (DOPAC), and biochemical and autoradiographic investigations on 5-HT and DA receptors were made in various brain regions in male rats at three different ages: 3 months, 10 months and 22 months. Age-dependent decreases in 5-HT levels associated with parallel increases in 5-HIAA/5-HT ratio were observed in the hypothalamus, striatum, hippocampus and cerebral cortex, suggesting an accelerated 5-HT turnover in aged rats. Similarly, DA levels were lower, and DOPAC/DA ratio was higher in the striatum of 22-month-old compared to 3-month-old or 10-month-old rats. Of the three different classes of 5-HT receptors which were examined, 5-HT1B sites exhibited the largest age-dependent decrease in density, followed by 5-HT2 sites, while 5-HT1A sites remained practically unchanged during aging. By comparison, the loss of striatal D2 receptors in 22-month-old rats compared to young adults was much greater than that of any 5-HT receptor subtype. Such differential age-dependent alterations of the various classes of 5-HT receptors and of dopaminergic versus serotoninergic synaptic markers might be responsible for at least some of the functional deficits in aged animals.